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Objectives. To evaluate intra- and inter-observer reproducibility of the classification for recurrent varicose veins after
surgery (REVAS).
Design. Intra- and inter-observer reproducibility of each component of the REVAS classification were evaluated by a Kappa
test.
Material and methods. A multi-centre study conducted in 8 countries enrolled 199 REVAS patients. Patients were
examined twice by the same observer, and once by another physician. Investigations included physical examination and
duplex scanning. A form based on the CEAP and the REVAS classification was filled in after each examination.
Results. The analysis revealed that of the 8 items in the REVAS, intra-observer reproducibility was excellent for three
items and good for five, and that inter-observer reproducibility was good for 6 items and moderate for two. Making a slight
change in the proposed answers to one question, which is somewhat ambiguous, would increase inter-observer reproduc-
ibility. Analysis of the cause of intermediate reproducibility underlines the necessity of validating a duplex scanning pro-
tocol and a standardised duplex scanning report.
Conclusion. The good or excellent intra-observer reproducibility of the REVAS provides the main required criteria for use
in clinical trials or cohort studies where patients are usually followed up by the same investigator to determine their spon-
taneous or treatment-related outcome.
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Recurrent varicose veins after surgery (REVAS) are
a common, complex and costly problem. The inci-
dence lies between 20% and 80% depending on the
definition of REVAS and the time to recurrence.1e8
This extremely wide range of prevalence underscores
the need for a better definition of this condition. An
international consensus meeting held on REVAS in
Paris (July 1998) agreed to adopt a clinical definition
of it, 9 i.e. the existence of varicose veins in a lower
limb previously operated on for varicosities, with or
without adjuvant therapies, which includes true re-
currences, residual veins and new varices, as a result
of disease progression.
The consensus group recognised that clinical diag-
nosis remains an essential part of the diagnosis of
REVAS but does not allow detailed anatomical
*Corresponding author. M. Perrin, 26 Chemin de Decines, 69680,
Chassieu, France.
E-mail address: m.perrin.chir.vasc@wanadoo.fr1078–5884/000326+ 07 $35.00/0  2006 Elsevier Ltd. All rights reseassessment of the origin of recurrent varices. The con-
sensus group stated that the use of imaging investiga-
tions was crucial and that duplex scanning was the
method of choice. A classification specifically adapted
to REVAS in addition to the CEAP classification was
developed which relies on both clinical findings and
imaging studies. In order to be used for this purpose,
the CEAP classification had to be expanded to define
the sites and sources of recurrence, the magnitude of
reflux, the nature of sources and other (possible) con-
tributory factors.9
Material and Methods
Objective and study design
The objective of this study was to evaluate intra- and
inter-observer reproducibility of the REVAS classifica-
tion. A study was designed and implemented in 14
centres around the world. This study was based on
four documents whose conditions had to be fulfilledrved.
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first 20 consecutive lower limbs presenting with
REVAS and consulting at each centre between March 1
to June 30 2002. The first document was an enrolment
form (document identification visit) containing demo-
graphic characteristics, the date of previous surgery,
and the CEAP classification. The second and third
documents were case report forms (CRFs) including
the REVAS classification to be filled in by the first ob-
server on the day of the first visit and at a second visit
which was scheduled for no later than 2 months after
the first. (document intra observer 1 evaluation and
intra observer 2 evaluation). The fourth document
was also a CRF containing the REVAS classification
to be filled in by a second observer at any time within
2 months of the first examination conducted by the
first observer.
No invasive treatment was allowed during the
study period.
Patient management was not influenced by the in-
clusion in the survey so the protocol was not submit-
ted to an ethics committee. Patients included in the
study were informed of the reasons for conducting
three examinations and agreed to participate.
The REVAS classification
All patients underwent a comprehensive clinical ex-
amination and duplex scanning to permit REVAS
classification.
Imaging was performed in all centres using linear
array transducers. The method of evaluating superfi-
cial10, perforator11 and deep12 veins reflux has been
previously described. Briefly the femoropopliteal,
deep calf veins, the great (GSV) and small saphenous
(SSV) and nonsaphenous veins as well as their acces-
sories and tributaries were examined with the patient
in the standing position. Reflux in the recurrent or re-
sidual varicose veins was defined as a retrograde flow
lasting for more than 0.5s.13
Since the original anatomical classification of the
CEAP is not entirely appropriate for recurrences, it
has been expanded and customised for the specific
needs of REVAS as described below:
 T stands for Topographical sites of REVAS
g stands for Groin, t for Thigh, p for Popliteal
Fossa, l for Lower leg (including ankle and foot),
o for Other. Since more than one territory may
be involved in the same limb, topography gives
a degree of quantification as to the extent of the
recurrence. S stands for Source of recurrence
It is considered essential to identify the source of
reflux from the deep venous system from which
the reflux occurs, when it exists. 0 stands for no
source of reflux, 1 for Pelvic/Abdominal, 2 for Sa-
phenofemoral Junction, 3 for Thigh Perforators, 4
for Saphenopopliteal Junction, 5 for Popliteal Fossa
Perforator, 6 for Gastrocnemius Veins, and 7 for
Lower Leg Perforators.
 R stands for Reflux
Although it is recognised that there are limitations
in quantifying the degree of reflux from various
sites, the clinician should estimate the clinical sig-
nificance of reflux. This estimate should be based
on both Duplex scanning and venography, and
an evaluation as to how the degree of reflux relates
to the overall clinical presentation as follows:
Rþ stands for probable clinical significance, R e
for unlikely clinical significance, R? for uncertain
clinical significance.
 N stands for Nature of sources
This letter classifies the source according to
whether or not it is the site of previous surgery
and describes the cause and time course of recur-
rence respectively.
 Ss stands for Same Site
1: technical failures, 2: tactical failures, 3: neovas-
cularisation, 4: uncertain, 5: mixed
 Ds stands for Different (New) Site
1: persistent (known to have been present at the
time of previous surgery)
2: new (known to have been absent at the time of
previous surgery)
3: uncertain/not known (insufficient information
at the time of previous surgery)
 C stands for Contribution from persistent incompetent
saphenous trunks
AK: great saphenous (Above Knee), BK: great sa-
phenous (Below Knee), SSV: small saphenous, 0:
neither/other. Certain clinical data should be
gathered and reported in the medical file:
 F stands for possible contributory Factors
gF: General: Family history, obesity, pregnancy,
hormone-related effects lifestyle factors.
SF: Specific: Primary deep venous incompetence,
post-thrombotic syndrome, iliac vein com-
pression, congenital venous malformation,Eur J Vasc Endovasc Surg Vol 32, September 2006
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dysfunction.
The grid corresponding to this new classification is
listed in Table 1.
Statistical analysis
The venous status of all patients enrolled in the study
was determined according to the CEAP and the
REVAS questionnaires filled out by the first investiga-
tor. Intra- and inter-observer reproducibility of each
component of the REVAS classification (main criteria)
were evaluated by a Kappa test. SAS software wasused for all analyses. The clinical acceptable rate of
concordance of the Kappa test for intra observer or
inter-observer of each component of the REVAS classi-
fication was defined by a kappa value of over 0.7. To
calculate a Kappa value of 0.7 with a confidence inter-
val of 0.1, requires a minimum sample size of 150
patients. The authors increased this to 200 in order
to allow for patient withdrawals from the study and
protocol deviations.
Results
Fourteen centres in 8 countries (Argentina, Belgium,
Canada, France, Italy, Portugal, Spain, USA)Table 1.
Eur J Vasc Endovasc Surg Vol 32, September 2006
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patients, 199 of whom had complete clinical data and
were included in the statistical analysis.
Description of the patients with REVAS
Two thirds (69.3%) of the patients were women. Mean
age was 56 SD 12 years. The number of previous sur-
gical procedures was 1.2 SD 0.5. The time between last
intervention and consultation was 137 SD 134 months
(median: 87). By definition, all patients had varicose
veins. If the basic CEAP had been used, 49.7% of
patients would have been classified C2, but according
to the advanced CEAP which was used, 75.4% were
C2þ, which means combined with another sign of
the CEAP as shown in Tables 2 and 3.
The aetiology was primary in 91.0% of patients,
secondary in 5.0%, and congenital in 4.0%. A quarter
of patients (27.6%) had a deep venous abnormality,
and about half (55.3%) an incompetent perforator
vein. They presented with venous reflux in 94.5% of
cases and 5.5% in combination with reflux and
obstruction.
These patients were also described according to the
REVAS questionnaire.
Sites of recurrence: groin (37.0%), thigh (68.0%), popli-
teal fossa (23.0%), lower leg (85%) and other (11%).
Sources of recurrence: pelvic or abdominal (17.0%),
saphenofemoral (47.0%), thigh perforator (30%), sa-
phenopopliteal junction (25%), popliteal perforator
(5.0%), gestrocnemius vein (9.0%), lower-leg perfo-
rator (43%), no source (10%).
Nature of source:
Same site: technical failure (19%), tactical failure
(10%), neovascularisation (20%), uncertain (20%),
mixed (17%), unknown (14%).
Different site: persistent (12%), new (32%), uncer-
tain/unknown (21%), information not given (35%).
Possible contributory general factors: family history
(68%), obesity (24%), pregnancy (16%), oral contra-
ception (9.9% of women were of child-bearing
potential), lifestyle factors (43%).
Table 2. Clinical class of CEAP e most severe class (basic CEAP)
Variable Total (N¼ 199)
Most severe class
C0 0 (0.00%)
C1 0 (0.00%)
C2 99 (49.75%)
C3 42 (21.11%)
C4 39 (19.60%)
C5 15 (7.54%)
C6 4 (2.01%)Possible contributory specific factors: primary deep
vein reflux (13%), post-thrombotic syndrome (5%),
congenital venous malformation (3%), calf pump
dysfunction (10%).
This description obtained with REVAS classifica-
tion showed that the majority of patients were symp-
tomatic and had various patterns of combination and
that reflux frequently had several causes.
Intra- and inter-observer reproducibility
of the REVAS questionnaire
Intra-observer and inter-observer reproducibility
were studied for each item of the REVAS classifica-
tion, evaluated by a Kappa test, and interpreted ac-
cording to the Landis and Koch classification. The
results of the Kappa test are listed in Table 4 and illus-
trated in Figs. 1 and 2. They show that intra-observer
reproducibility was excellent for three items (S, C, sF),
and good for five (T, R, N Ss, N Ds, and gF), leading to
the conclusion that a given investigator filled out the
questionnaire the same way for a given patient at
two different times.
The results for inter-observer reproducibility were
good for 6 items (T, S, R, C, gF, and sF), and average
for two (N Ss and N Ds). It can be noted that even if
the Kappa test was good for the source of recurrence,
the value of Kappa was at the lower limit of this class.
Discussion
Oneof theweaknesses inherent in this evaluation arises
from the fact that the study was conducted with
a REVAS classification written in English in different
countries without a validated translation. It can be
Table 3. Combinations of clinical class of CEAP
Variable Total (N¼ 199)
Combinations of classes
C2 49 (24.62%)
C2, C6 2 (1.01%)
C2, C5 5 (2.51%)
C2, C4 11 (5.53%)
C2, C3 18 (9.05%)
C2, C3, C6 1 (0.50%)
C2, C3, C5 1 (0.50%)
C2, C3, C4 8 (4.02%)
C1, C2 50 (25.13%)
C1, C2, C5 3 (1.51%)
C1, C2, C4 10 (5.03%)
C1, C2, C3 24 (12.06%)
C1, C2, C3, C6 1 (0.50%)
C1, C2, C3, C5 6 (3.02%)
C1, C2, C3, C4 10 (5.03%)Eur J Vasc Endovasc Surg Vol 32, September 2006
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English, but it is uncertain whether the different ob-
servers had the same level of comprehension and
expressly understood the same meaning of all the
questions and answers proposed in the classification.
This point is important because it may help to explain
why intra-observer reproducibility was consistently
good or excellent and why the results were less satis-
factory for inter-observer reproducibility.
Indeed, the relative weakness of this classification
essentially involves two criteria: the source of recur-
rence and the nature of sources. It should be pointed
out that these two criteria are themost difficult to ascer-
tain and therefore to obtain agreement on them by two
persons. The first criterion requires true proficiency in
duplex scanning, which is not always strictly compara-
ble between two observers. Theweakness of the second
Table 4. Analysis of reproducibility
Intra1-intra2 Intra1-inter
T e Topographical
sites of REVAS
0.76 (GOOD) 0.62 (GOOD)
S e Sources of
recurrence
With new modalities
0.86 (EXCELLENT) 0.69 (GOOD)
R - Reflux 0.79 (GOOD) 0.61 (GOOD)
N e Nature of sources
N Ss 0.76 (GOOD) 0.55 (MODERATE)
N Ds 0.72 (GOOD) 0.59 (MODERATE)
C e Contributory factors
Without ‘‘missing
combination’’
0.84 (EXCELLENT) 0.76 (GOOD)
GF e General factors 0.80 (GOOD) 0.72 (GOOD)
SF e Specific factors 0.89 (EXCELLENT) 0.77 (GOOD)
Reproductibility of REVAS between INTRA1 and INTER
K = 0.61
K = 0.55
K = 0.59
K = 0.76
K = 0.72
K = 0.77
K = 0.62
K = 0.69
SF
GF
C (without missing)
N (different site)
N (same site)
R
S
T
GoodModerate Excellent
0,4 0,5 0,6 0,7 0,8 0,9 1
Fig. 1. Reproducibility of REVAS between intra1 and inter
 T: Topographical sites of REVAS
 S: Source of recurrence
 R: Reflux
 N: Nature of sources
 C: Contribution from persistent incompetent saphenous trunks
 GF: General contributory Factors
 SF: Specific contributory FactorsEur J Vasc Endovasc Surg Vol 32, September 2006one lies in the ambiguity of the predefined answers
proposed regarding the nature of source. It is obviously
difficult to identify the difference between technical
failure and tactical failure when evaluated after sur-
gery without a previous duplex scan and detailed sur-
gical report. Therefore, we collected many answers
qualified as ‘‘uncertain’’ or ‘‘mixed’’ which could be
ticked off equally in a large number of cases. It is impor-
tant to improve this item in the classification because
a recent paper, one of the first articles using the REVAS
classification in the evaluation of patients, reported
that tactical errors and technical failures amounted
to 23.8% (14.3%þ 9.5%) of the failures or 9.3%
(5.3%þ 4%) of the operated limbs.14 But in this series
preoperative duplex scan and detailed surgical reports
were available. However, if we take into account that
misunderstanding can be further amplified by differ-
ences in comprehension of the language between two
observers, we consider that the results rated ‘‘moder-
ate’’ in the Kappa test are acceptable. This result under-
lines the fact that an international standardised model
for a duplex scan report is definitely required.
Concerning the source of recurrence, the relative
lack of agreement emphasises the moderate reproduc-
ibility of a complex duplex scan examination between
two observers rather than a weakness in the classifica-
tion. However, the problem raised by the nature of the
source should lead us to reformulate the answers to
this item to make them more exclusive from each
other and less ambiguous.
Another possible criticism could be that attention
has not been paid to evaluating the user’s opinion
of this new classification and especially its usefulness
in daily practice.
Reproducibility of REVAS between INTRA1 and INTRA2
Moderate Good Excellent
T
S
R
N (same site)
N (different site)
C (without missing)
K = 0.76
K = 0.86
K = 0.79
K = 0.76
K = 0.72
K = 0.84
K = 0.80
K = 0.89
GF
SF
0,4 0,5 0,6 0,7 0,8 0,9 1
Fig. 2. Reproducibility of REVAS between intra1 and intra 2
 T: Topographical sites of REVAS
 S: Source of recurrence
 R: Reflux
 N: Nature of sources
 C: Contribution from persistent incompetent saphenous trunks
 GF: General contributory Factors
 SF: Specific contributory Factors
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classification appears to be an effective and suffi-
ciently reproducible adjunct to the CEAP for the
inter-observer description of recurrent varicose veins
after surgery. Moreover, its good or excellent intra-
observer reproducibility gives it the main criteria
required for usefulness in clinical trials or cohort stud-
ies where patients are usually followed up by the
same investigator to determine their spontaneous or
treatment-related outcome.
General use of this new classification supplement-
ing the CEAP in case of REVAS would also be very
helpful in comparing the long-term results of all sur-
gical and non-surgical methods proposed for the
treatment of varicosities.15e20 Without such standard-
isation to provide a common descriptive language, we
do not really know what we are comparing when
reading the results of two different papers on this sub-
ject. For example, it may be easier to read results such
as those in the article by Kostas14 on recurrent vari-
cose veins after surgery. This author, using the REVAS
classification, reported that 42 sources of venous re-
flux were identified in the limbs which had a recur-
rence of varices (number 40/113): 19 new sites of
venous reflux were due to disease progression (15%
of the operated limbs), 13 were caused by neovascu-
larisation (11.5% of the operated limbs), 6 resulted
from tactical errors (5.3% of the operated limbs), and
4 were due to technical errors (4% of the operated
limbs). The REVAS classification is easier to use in pa-
tients included prospectively and fully investigated
preoperatively by duplex scanning.
Conclusion
The REVAS classification is an important adjunct to
the CEAP classification in case of recurrence of vari-
cose veins after surgery. It could be useful either to
describe this disorder using standardised terms in
phlebology or to use it as a reference tool in clinical
trials and epidemiological cohort studies. Its intra-
observer reproducibility is quite satisfactory and mak-
ing slight changes in the answers to one question,
which are somewhat ambiguous, may easily increase
its inter-observer reproducibility. However, the fact
that inter-observer reproducibility was lower than
intra-observer reproducibility reflects conditions of
real life, and especially inter-observer differences.
Such inter-observer differences may arise from inter-
observer technical differences, but moreover this
finding emphasizes the need for validating a duplex
scanning protocol and a standardised duplex scan
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